THE IDEA OF A SOIL POPULATION               5
by Bertheiot1 It was known that considerable loss of nitro-
gen from the soil took place as the result of the conversion
of nitrogen compounds into nitrates, which were subsequently
washed out in the drainage water. It followed inevitably
that the stoci of nitrogen compounds in the soil must long
ago have become exhausted had there been no addition of
nitrogen compounds to the soil. Bertheiot argued that there
must be fixation of atmospheric nitrogen, and, following the
prevailing trend of thought in France, he attributed it to
bacteria. He confirmed the anticipation by exposing soil to
air in such conditions that dust, rain, etc., were excluded,
and he found an increase in the percentage of nitrogen.
Looking back over the work, it is difficult to understand
the result. The fixation of nitrogen is a process that absorbs
energy,, and should have necessitated some source of energy,
which apparently was not supplied. But in spite of this
drawback the investigation was immediately fruitful in that
it gave the key to another problem which had long puzzled
agriculturists.
It had long been known that the growth of leguminous
crops,, unlike that of others, enriched the ground, ^ and
Lawes and Gilbert had shown that this was due to an increase
of soil nitrogen. But no explanation could be found till
Hellriegel and Wilfarth - solved the problem.4 In studying
the nitrogen nutrition of gramineous and leguminous crops,
they discovered that the gramineous plants died in absence
of nitrate, and in its presence made growth which increased
regularly with nitrate supply; while leguminous plants
sometimes died and sometimes flourished in absence of
nitrate, and behaved equally erratically with increasing
nitrate supply. When the plants flourished nodules were
* " Of the leguminous plants the bean best reiavigorates the ground . . .
because the plant is of loose gro-wth and rots easily., wherefore the people of
Macedonia and Thessaly turn over the ground when it is in flower " (i.e. dig it
into the ground if the soil is poor). Theophrastus, i& Enquiry into Plants,'*
bk. viii. 2, and bk. ix. I. This book is of profound interest to agriculturists
and botanists, An excellent translation by Sir Arthur Hart is now available.
(Loeb's Classical Library.)